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1. Introduction 
- The use of fertilizers with nitrification and urease 
inhibitors aims to increase the lifetime of ammonium 
and urea in the soil, respectively, to improve the 
synchronization between crop demand and available 
soil nitrogen (Ladha et al., 2005). 
- Potential advantages are: the reduction of the number 
of fertilizer applications, the increase of nitrogen use 
efficiency (NUE), the decrease of the risk for nitrate 
leaching, and the reduction of gas emissions (N2O, 
NH3).  
Objective: 
- To assess, in two contrasting soil types, if a single side-
dress application of inhibited N fertilizer can replace 
the standard double side-dressing N fertilizer 
application of maize under semiarid irrigated 
conditions. 
2. Materials and Methods 
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3. Results and Discussion 
4. Conclusions 
- Experimental field located in the middle Ebro River Basin (Zaragoza, Spain) - semiarid Mediterranean 
climate, during two years (2015 and 2016). 
- Maize crop (hybrid ‘Pioneer P1758’) under sprinkler irrigation. Water irrigation needs were calculated 
weekly according to FAO methodology. 
- In two soil types, Deep vs. Shallow with contrasting soil water holding capacity (223 vs. 64 mm). 
- 4 fertilizer treatments: 
Urea: urea split into two applications at V6 (mid-June) and V13 (mid-July). 
DMPP: a single application (V6) of urea with 3,4-dimethyl pyrazole phosphate (nitrification inhibitor). 
NBPT: a single application (V6) of urea with N-(n-butyl) thiophosphoric triamide (urease inhibitor). 
MCDHS: a single application (V6) of urea with monocarbamide dihydrogen sulphate (urease 
inhibitor). 
- Fertilizer rate based in 250 kg N ha-1 available to the crop = N fertilizer + soil nitrate at pre-planting. 
- Nutritional status of maize was evaluated with periodic measurements of leaf greenness (SPAD-502®, 
Minolta) at different vegetative and reproductive stages. 
- Grain yield (GY), total aerial biomass (TAB) and total N uptake were measured, and nitrogen use 
efficiency (NUE) was calculated as total N uptake/N applied. 
Nutritional status: 
 
 
 
 
 
 
 
 
 
  
The use of urea with DMPP and NBPT allows reducing the number of side-dress N applications in maize without compromising grain yields under 
good irrigation practices. The novel MCDHS urease inhibitor tended to produce lower yield and NUE than the other treatments, although the 
differences were not always significant.  
Productive parameters: 
Table 1. Average (n=3) production and NUE obtained in the fertilizer treatments and soil types during two seasons. 
  2015 2016 
  Deep soil Shallow soil Deep soil Shallow soil 
  Total N applied, kg ha-1  211 236 173 211 
  Grain yield (14%) 
  (Mg ha-1) 
Urea 20.9 17.5 17.2 14.6 
DMPP 20.7 18.8 16.3 14.4 
MCDHS 20.1 17.3 16.4 12.4 
NBPT 21.1 19.6 18.0 15.4 
p-value 0.4193 0.0516 0.2245 0.0693 
  Total aerial biomass (0%) 
  (Mg ha-1) 
Urea 35.3 28.7 30.8 26.7 
DMPP 33.9 28.6 30.0 26.6 
MCDHS 33.3 27.7 28.9 23.8 
NBPT 35.3 29.3 31.5 28.1 
p-value 0.3326 0.2235 0.2674 0.0648 
  Nitrogen use efficiency Urea 1.67 1.14 1.75 1.15 a 
DMPP 1.55 1.10 1.57 1.09 ab 
MCDHS 1.51 1.08 1.59 0.93 b 
NBPT 1.71 1.15 1.82 1.18 a 
p-value 0.1597 0.2883 0.1871 0.0107 
Figure 1. Average (n=3) chlorophyll meter readings (SPAD) in different maize stages (V6, V10, V13, VT, and R3) 
during the 2016 growing season. Different letter indicates significant differences (p<0.05). 
Chlorophyll meter readings did not display significant differences between 
treatments in 2015 for the two soil types (data not shown). However, 
differences were significant in 2016 (Fig. 1); SPAD values of MCDHS were 
significantly different to NBPT at VT stage in Shallow and Deep soil, and at R3 
stage in Shallow soil; and also different to Urea at VT in Deep soil. The lowest 
SPAD values in MCDHS were related to the lowest GY and TAB (Table 1) and 
the highest SPAD values to the highest GY and TAB in NBPT. Despite this, no 
differences (p>0.05) were found in GY and TAB among treatments in the two        
. 
seasons and for the two soils, although MCDHS tended to present lower GY (p<0.1) 
than the other treatments in the Shallow soil. Differences in NUE among 
treatments were only detected for the Shallow soil in 2016 (Table 1); NUE was 
19.1% lower for MCDHS than the average of the other 3 treatments, which was in 
accordance with SPAD readings after V13. NBPT and DMPP did not affect NUE, in 
agreement with the meta-analysis study of Abalos et al. (2014). 
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